MicroRNA-30c contributes to the development of hypoxia pulmonary hypertension by inhibiting platelet-derived growth factor receptor β expression.
Pulmonary arterial hypertension (PAH) is characterized by excessive proliferation and resistance to apoptosis of pulmonary artery smooth muscle cells (PASMCs). MicroRNAs have been implicated in the regulation of cell proliferation and might be implicated in the etiology of PAH. Data from in vivo and in vitro cell culture models showed that hypoxia inhibits microRNA-30c (miR-30c) expression in PASMCs. Inhibition of miR-30c by either hypoxia or AMO-30c results in PASMC proliferation (cell viability, 5-bromo-2-deoxyuridine (BrdU) incorporation, proliferating cell nuclear antigen, Ki67, and tubulin polymerization) and the inhibition of apoptosis (cell cycle progression, Cyclin A and Cyclin D, and TUNEL staining). Moreover, down-regulation of miR-30c also results in the phenotype switch from contractile to synthetic PASMC (SM22α and Calponin, osteopontin expression, and wound healing assay). In contrast, these effects were reversed by the application of an miR-30c mimetic under hypoxic conditions. Mechanically, miR-30c inhibited the platelet-derived growth factor receptor β (PDGFRβ) expression by directly binding to the 3' untranslated region of PDGFRβ mRNA (luciferase reporter assays, and PDGFRβ-masking antisense oligodeoxynucleotides). Pharmacological inhibition of PDGFR by AG-1296 displayed similar effects to the miR-30c mimetic. These data suggest that the down-regulation of miR-30c accounts for the up-regulation of PDGFRβ expression, and subsequent activation of PDGF signaling results in the hypoxia-induced PASMC proliferation and phenotype switching. Therefore, increasing miR-30c expression levels could be explored as a potential new therapy for hypoxia-induced PAH.